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DETAILED ACTION 
Status of the Claims 

1 . Examiner acl^nowledges receipt of Applicant's amendments and arguments filed 
with the Office on August 26'^^, 2008 in response to Non-Final Office Action mailed on 
April 28"^, 2008. Per Applicant's response, Claims 1-2 have been amended. Applicant's 
amendments and arguments have been fully considered by the Examiner, and will be 
addressed below. 

Drawings 

2. The Examiner acknowledges receipt of Applicant's submitted drawing 
amendments in order to obviate the drawing objections. The Examiner accepts the 
corrections made thereto, and consequently has withdrawn the previous drawing 
objections. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or deschbed as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 
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1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. Claims 1-2 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 

Patent No. 4,351,160 to Kountz et al. (Kountz et al.) in view of United States Patent No. 

4,412,788 to Shaw et al. (Shaw et al.). 

In regards to Independent Claims 1 & 2, Kountz et al. teaches a variable inner 

volume ratio-mode inverter screw compressor comprising (see Figure 3): a variable 

Inner volume ratio valve (slide valve member (40)) changing completion time of a 

compression step in a screw compression section to make inner volume ratio variable 

(see column 4 lines 23-27); an electric motor (induction motor (72)) rotationally driving 

the screw compression section (see column 4 lines 59-61); and an inverter (inverter 

(74), see Figure 1) controlling rotational frequency of the electric motor corresponding to 

a load (see column 5 lines 4-7). Moreover, Kountz et al. discloses a control system that 

varies the opening degree of the variable inner volume ratio valve based on the suction 

and discharge pressures, as well as the rotational speed of the inverter-driven motor. 

(See Abstract). More specifically, Kountz states "It has been discovered that a rotary 

helical screw compressor of the variable speed type can be operated with Improved 

efficiency not only by varying the compressor capacity through modulating the speed of 

a variable speed motor driving the compressor, but by adiustina optimally also the 

volume of gas trapped in the working chamber prior to discharge as a function of the 

pressure ratio across the compressor." (Column 1 , Lines 57-64) Kountz goes on to 
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disclose a revolution number output section (logic circuit 83) by stating "The frequency 
of the inverter output voltage is regulated by the periodicity of gating or triggering pulse 
signals supplied over line 82 from a logic circuit 83. This logic circuit is a conventional 
one which receives the speed control signal on line 48 and utilizes such control signal to 
regulate the frequency of the pulses supplied on the line 82. As is generally known, the 
speed of the induction motor 72 is directly proportional to the frequency of the inverter 
output voltage." (Column 4, Line 66 - Column 5, Line 7) This logic circuit 83 utilizes a 
temperature sensor (i.e. thermistor 86) to appropriately regulate the frequency of the 
motor (See Column 5, Lines 7-23). Finally, Kountz's system utilizes an optimum volume 
ratio output section that controls the opening degree of the variable inner volume ratio 
valve in based on the suction/discharge pressures, motor frequency, and valve position. 
In particular, Kountz states "A divisional and functional dependent means is connected 
to receive both the second and third signals and to provide an optimal volume signal . A 
third circuit responsive to the optimal volume signal and an electrical signal 
representative of the actual physical position of a slide valve member generates an 
error signal for regulating the position of the slide valve member as a function of the 
pressure ratio across the screw compressor." (Column 2, Lines 56-61) Hence, it is clear 
that the Kountz reference teaches the majority of Applicant's claimed elements. 
However, Kountz fails to disclose one remaining element of Applicant's claims; that 
element being detecting driving voltage, current, and power of the motor. 

However, the Shaw portion of the combination successfully discloses the final 
remaining element missing from that of the Kountz et al. reference. In particular, Shaw 
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discloses a compressor slide valve monitoring system for measuring/monitoring the 
current and voltage of the driving motor, and then using these sensed values to 
accurately control the position of the slide valve member. To begin, Shaw discloses 
that the system monitors current, voltage, and power in order to maintain the system 
conditions within predetermined ranges and conserve energy. In particular, Shaw 
states "The control circuit also monitors current to the motor which drives the screw 
compressor. When the motor current is above a normal limit, further loading of the 
compressor is inhibited. If the current continues to rise, indicating a decrease in voltage 
available for power , the compressor is driven to an unloaded state until the current 
matches the preset normal limits. By use of electronic control for selective pulsing of the 
four-way solenoid valve, energy savings are realized by maintaining operation within a 
narrow deadband of operation." (Abstract) Moreover, Shaw discloses monitoring the 
motor voltage by stating "The control electronics is used to regulate the action of the 
four-way valve and associated solenoid valve operations. Two primary inputs are 
utilized by the control electronics, the first being the gas (working fluid) pressure 
transducer located on the main header line in the area to be controlled, and the second 
being the current transformer used to sense voltage reguirements of the compressor 
motor. Inputs from the air or refrigerant or other gas pressure transducer are regulated 
to a given set point, and proportional load/unload control of pressures relative to the set 
point are achieved." (Column 3, Lines 49-56) Shaw also discloses "In contrast, by use 
of electronic control over a four-way solenoid valve, power consumption is minimized 
because the control can maintain air header pressure constant regardless of demand." 
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(Column 1 , Lines 59-63) Hence, it can be seen that the Shaw device is designed to 
monitor the compressor's current, voltage, and power draw in order to accurately control 
the compressor's slide valve in the same way as Applicant's invention. Therefore, to 
one of ordinary skill desiring a more efficiently operated compressor, it would have been 
obvious to utilize the techniques disclosed in Kountz et al. in combination with those 
seen in Shaw et al. in order to obtain such a result. Consequently, it would have been 
obvious to one of ordinary skill in the art at the time of the invention to modify the 
compressor monitoring system of Kountz with the additional motor condition monitoring 
circuits seen in Shaw et al. in order to obtain predictable results; those results being a 
more efficient screw compressor that conserves power. 

Response to Arguments 

6. Applicant's arguments with respect to Claims 1-2 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

7. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
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TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ALEXANDER B. COMLEY whose telephone number is 
(571 )270-3772. The examiner can normally be reached on M-F 7:30am - 5:00am EST 
(Alternate Fridays Off). If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, Devon C. Kramer can be reached on (571)- 
272-71 18. The fax phone number for the organization where this application or 
proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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